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An Activated Communication Support System Using a Virtual Audience
with an Estimated Model of Conversational Activity
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We have already developed an embodied virtual communication system (EVCOS) for human interaction analysis
by synthesis, and confirmed the importance of embodied sharing in avatar-mediated communication. In this paper,
we analyze activated human interaction and communication for supporting avatar-mediated communication by using
EVCOS. Then, we propose a model for estimating conversational activity based on the analysis and develop an activated
communication support system for promoting embodied communication by applying the proposed model to a virtual
audience in which interactive CG objects behave as listeners such as nodding responses. In this system, the virtual
audience generates not only the entrained nodding responses but also the activated movements based on the estimated
value of conversational activity in activated communication period. The effectiveness of the system is demonstrated by
means of sensory evaluations and behavioral analysis of 20 pairs of subjects involved in avatar-mediated communication.
Key Words : Human Interface, Man-Machine-Communication, Emotion, Kansei and Embodiment, Human Engineering,
Virtual Reality
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Fig. 1 Communication scene using EVCOS.
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Fig. 3 Result of time changes of activated communication based on the number of subjects by which the
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180(a) Talker 1's speech
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Fig. 5 Example of time changes of relation between the
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(b) Analysis period: 3sec
(c) Analysis period: 5sec





















































u(i) : ?????? K : const.
??????????????????? 2??3??5??10?????????????????????


























μx, μy : x, y????, n : ????, i : ??????, τ : ????
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 (a) Time change of activated communication based on the number of 




0 180 [s] (b) Time change of the estimated value based on the proposed model.
Activation level












 (c) Time change of cross-correlation C(  ). [s]
Fig. 7 Result of time changes of cross-correlations C(τ) between the activated communication and the












































πi = const.(= 100) (5)
















(a) Jumping (up and down)
(b) Swinging (from side to side)
(c) Nodding (back and forth)
(d) Bending forward ( (a) + (c))
Waving(e)
Fig. 9 Comparison of the virtual audience’s behavior.













































Fig. 10 Comparison of π .
πi? 5????????????????5?????? 100??????????????????????
??????????????????????????Bradley-Terry??????????????????
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Fig. 12 Example of communication scene using the
system.
Table 2 Ranking of conversational topics in a consensus
building.
.
The last homework ranking
of the summer vacation that




























?????????????? 14?????????????????? 40?? 33? (82.5%)??????































** ** ** ** ** ** **
DCA B E F G
(b) Consensus building.
** P < 0.01
Score
entrained mode combinational mode
A: Enjoyment B: Interaction C: Excitement
D: Preference E: Unity F: Relief G: Satisfaction
combinational modestatic mode









combinational mode combinational mode




Average of activation level
**
** P<0.01













entrained mode combinational mode
**
** P< 0.01
Fig. 16 Result of the number of virtual audience’s nodding
in the free conversation.
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